The control of solar radiation on roofs is one of the most important subjects in improvement of the indoor thermal environment of residential buildings. However, there is very little research on the relation between roof forms and the thermal environment. The purpose of this study is to clarify the relation between the roof form and the attic temperature by model experiments and numerical simulations. The result of the model experiment shows that the attic temperature is greatly influenced by roof forms, such as roof shape, roof pitch and roof azimuth. The tendency of model experiment matches the result of numerical simulation well. The attic temperatures for various roof forms in summer and winter are calculated using weather data of typical points in Japan. As a result, the relationship and the regional characteristic between the roof form and the attic temperature are clarified.
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2.1 * ( ) Prof., National Institute of Technology, Kumamoto College, Dr. Eng. Since solar radiation has big impact on roofs of the building, the control of solar radiation on roofs is one of the most important subjects in improvement of the indoor thermal environment of residential buildings. Up to now, attic ventilation, insulation, heat insulation coating, roof sprinkler, roof planting, etc. have been studied about the control of solar radiation on roofs. However, the research on the influence which roof shape, roof pitch and roof azimuth give on the heat environment of a building hardly exists. This is a very big problem in residential buildings of Japan which has to consider the climatic change of the four seasons, the typhoon or snow.
The purpose of this study is to show the roof design guideline of the residential building where environment is considered by clarifying quantitatively relation between the roof form and attic temperature.
Long-term observations of attic temperature were performed using the model of various roof forms. Compared with the shed roof, attic temperature of the gabled roof was high, and the influence of roof azimuth was small. When the pitch of roof was small, attic temperature was high, and the differences of the attic temperature accompanying various roof forms were more than 4 in the summer, and more than 2 in the winter.
Using the algorithm of natural room air temperature, attic temperatures were estimated and the accuracy was verified. The attic temperature that was estimated from weather data matched with the actual experiment data with roof model, and the correlation coefficient of estimated data and measured data was 0.97 or more.
Based on the Expanded AMeDAS Weather Data of 13 points in Japan, the influence which various roof forms give to attic temperature was investigated. The results of simulation are as follows:
1) The difference of the attic temperature according to roof forms reaches to 15-25 in summer and 5-10 in winter.
2) Difference among regions of the attic temperature with the roof form is affected by solar radiation and wind velocity.
3) The attic temperature is high at hip roofs or gable roofs in summer, and it is high at shed roofs in winter.
4) The attic temperature of the roof of a steep slope is low, and the tendency is stronger in summer than winter.
5) Gable roofs and hip roofs have the low dependence to the roof azimuth, and shed roofs are dependent on the roof azimuth, only when a pitch of roof is large.
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